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Introduction
During the SI of NTN, the following solutions are identified to compensate timing advance (TA) for achieving the UL time synchronization between UEs and the network[1]:
· Option 1: Autonomous acquisition of the TA at UE with UE known location and satellite ephemeris
In this way, the required TA value for UL transmission including PRACH can be calculated by the UE. The corresponding adjustment can be done, either with UE-specific differential TA or full TA (consisting of UE specific differential TA and common TA).
· Option 2: Timing advanced adjustment based on network indication
In this way, the common TA, which refers to the common component of propagation delay shared by all UEs within the coverage of same satellite beam/cell, is broadcasted by the network per satellite beam/cell. The calculation of this common TA is conducted by the network with assumption on at least a single reference point per satellite beam/cell.
In this contribution, we will present our further considerations about the two options and proposals are provided accordingly. 
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Option1：Autonomous acquisition of the TA at UE with UE known location and satellite ephemeris
In this way, if the required TA value for UL transmission including PRACH is calculated by UE based on the full TA (consisting of UE specific differential TA and common TA), the following two problems have to be considered:
1) Large offset between DL and UL frame timing at UE side due to the large TA is needed. That further results that indications of timing offset between the DL transmission and associated UL feedback, or the DL indication and associated UL transmission needs to be enlarged by adding a common offset, since the current value range of timing offset indication is not large enough. And since the gNB does not know the exact TA applied by each UE, the timing offset indicated by the network shall be set according to the largest possible TA in the cell coverage, in order to meet the processing time requirements to receive DL signal and prepare the associated UL signal for all UEs in the cell.
2) It needs a solution on how to handle the impact introduced by feeder link on timing offset between the DL and UL frame timing in case of satellite with transparent payload.
In order to achieve UL synchronization with terrestrial gNB in case of satellite with transparent payload, the full TA calculated by UE shall include the timing offset introduced by the feeder link, or the timing offset introduced by the feeder link is measured at the network and indicated to the UE for TA refinement as shown in Fig.1.


FIG. 1 The timing offset introduced by the feeder link is managed at the network. 
Considering that it is difficult for a UE to measure the processing timing at the satellite, it is better let the network measure the timing offset between the DL and UL frame introduced by the feeder link and indicate it to the UE for TA refinement. 
Proposal1: It is suggested to let the network measure the timing offset between the DL and UL frame introduced by the feeder link and indicate it to the UE for TA refinement in case of satellite with transparent payload.
Option2：Timing advanced adjustment based on network indication
In this way, the TA compensated at the UE is controlled by the network. If the common TA indicated by the network is applied at the UE side, the current indication value range of timing offset between DL and UL frame timing at UE side needs to be enlarged like Option1. However, if the common TA indicated by the network is applied at the network side, the indication value range of timing offset between DL and UL frame timing at UE side might not need to be enlarged if it is not smaller than twice of largest differential propagation delay between gNB and UEs. Therefore, applying the common TA at the network side is preferred.
Proposal2: Applying the common TA at the network side is preferred.
In Option2, if there is more than one reference points for common TA calculation leading to multiple common TAs, a solution for which common TA is applied is necessary. In our observation, reference point usually means the central point of a cell coverage. If the network use different beams to cover different areas, we can build an association relationship between the common TA and SSB indexes or PRACH resources. Therefore, the network or UEs can apply the common TA according to associated the SSB indexes or PRACH resources. 
Proposal3: In case of multiple common TAs due to more than one reference points, it is suggested to build an association relationship between the common TA and SSB indexes or PRACH resources, such that the network or UEs can apply the common TA according to associated the SSB indexes or PRACH resources. 
In addition, extension of value range for TA indication in RAR might be necessary to satisfy a large coverage of NTN, if the value range for TA indication in RAR is smaller than twice of largest differential propagation delay between gNB and UEs in the cell coverage. Here the TA value range extension can be achieved explicitly by using more bits for TA indication in RAR, or implicitly by some modifications in the RAR detection procedure, for example, for a UE with its measured TA value over the TA indication range, the gNB indicate the UE with largest TA in RAR, and the UE attempt a new RACH procedure by compensating the indicated largest TA to PRACH till the received TA in RAR is smaller than the TA indication range.
Proposal4: It is suggested to extend the TA indication value range in RAR by using more bits for TA indication in RAR, or implicitly by some modifications in the RAR detection procedure.
Option1 and Option2 Comparison
For Option1, the TA applied at UE side is not known by the network. As a result, the timing offset indicated by the network for scheduling next UL feedback or data transmission shall be set according to the largest possible TA in the cell coverage. The transmission delay for UEs near the reference point would be enlarged. For Option2, there would be no such problem since the TA applied UE is fully controlled by the gNB. Therefore, we prefer Option2. Otherwise, we suggest that UE can report its TA to the network in Option1 to reduce the UEs’ transmission delay. 
Proposal5: It is suggested to adopt Option2 without enlarging the UE’s transmission delay, otherwise it is suggested UE can report its TA to the network in Option1.
Conclusions
In this contribution, we have present our considerations about the following two options to achieve UL time synchronization in NTN: 
· Option1: Autonomous acquisition of the TA at UE with UE known location and satellite ephemeris, we have following proposal
· Option2: Timing advanced adjustment based on network indication

And we have the following proposals:

· For Option1: 
Proposal1: It is suggested to let the network measure the timing offset between the DL and UL frame introduced by the feeder link and indicate it to the UE for TA refinement in case of satellite with transparent payload.
· For Option2: 
Proposal2: Applying the common TA at the network side is preferred.
Proposal3: In case of multiple common TAs due to more than one reference points, it is suggested to build an association relationship between the common TA and SSB indexes or PRACH resources, such that the network or UEs can apply the common TA according to associated the SSB indexes or PRACH resources. 
Proposal4: It is suggested to extend the TA indication value range in RAR by using more bits for TA indication in RAR, or implicitly by some modifications in the RAR detection procedure.
· For Option1 VS Option2: 
[bookmark: _GoBack]Proposal5: It is suggested to adopt Option2 without enlarging the UE’s transmission delay, otherwise it is suggested UE can report its TA to the network in Option1.
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